2) Required documentation data elements. DBWG proposes that the following data elements be required of all BRIs. In requiring these data, DBWG seeks to provide the user community with unambiguous links to essential information related to the BARCODE sequence and the voucher specimen from which it was derived. DBWG proposes that each BRI must:
A. Include a unique identifier for the voucher specimen using a structured field specified by CBOL and NCBI 4 . This unique identifier can to used to create a linkage with the record for the voucher specimen in a biorepository and its associated metadata in a public online database. B. Include the name of a formally described species or a provisional label for an unpublished species. These elements will permit linkages to records found in one of the sources specified by CBOL and NCBI 5 and databases of provisional taxon concepts; C. Include Country-Code using the controlled vocabulary used by GenBank; D. Come from a gene region accepted by CBOL as an effective barcode (see process for approving candidate barcode regions, 3b, below).
i) The 'Folmer region' of the cytochrome c oxidase 1 ('COI') is the default barcode region for eukaryotes until and unless a non-COI region is approved by CBOL. COI is defined relative to the mouse mitochondrial genome as the 648 bp region that starts at position 58 and stops at position 705; ii) In November 2009, CBOL approved rbcL and matK as the barcode regions for vascular plants. They are defined relative to the Arabidopsis thaliana chloroplast NC_000932 sequence annotation as follows: the rbcL barcode region is at the 5' end of the rbcL gene between bp1-599 (27-579 excluding primer sequences); the matK barcode region is between bp205-1046 (227-1019 excluding primer sequences). E. Include at least 75% contiguous, high quality bases from within the approved barcode region being amplified (see recommended guidelines below, 4A-D). However, if requested, GenBank (or another INSDC member) could assign the BARCODE flag to records with shorter sequences following guidelines defined by CBOL (see 5a, below); F. Include the name of the region used; G. Be associated with trace files for the forward and reverse sequencing runs submitted to the NCBI Trace Archive or the Ensembl Trace Server; and H. Include the sequences of all forward and reverse primers used. For records in which the contiguous sequence was assembled from more than one amplicon or when a cocktail of multiple primers was used for amplification, multiple sets of primer pairs must be provided. In addition, submission of the names of the forward and reverse primers with the primer sequences is strongly recommended.
3) Strongly recommended data elements. The following data elements have been added to the INSDC at CBOL's request for validation of the voucher specimen, and are strongly recommended but are not required: A. Latitude and longitude; B. Name of the identifier; C. Name of the collector; and D. Date of collection.
4) Sequence quality and coverage elements.
In contrast with the documentation elements described above (2A-I), quality and coverage elements are not required for BARCODE designation. They are presented as recommended 'good practices' that support the consistency and repeatability of the data records.
Discrimination of closely related species using DNA barcodes often relies on differences in one or a very few base-pair sites. The sequences reported in BARCODE records are interpretations of the raw data produced by sequencing systems, so the post-processing of these data are critical elements in determining the accuracy and reliability of the sequences themselves. In requiring the submission of forward and reverse trace files with all BARCODE records, DBWG is ensuring that researchers and users will have access to these original data. In addition, DBWG seeks to ensure that appropriate procedures were used in the creation of BARCODE sequences from electropherogram trace files. The simple submission of bidirectional trace files does not ensure the reliability, accuracy and precision that researchers and users will seek in BARCODE records. The quality scores of, and degree of the overlap between, the bidirectional sequencing runs are therefore important metadata in the interpretation of analyses of barcode data.
The DBWG recommends that in preparing BARCODE records, submitters should:
A. Prior to creating the contig sequence, trim the sequence in each trace file using the following procedural standards:
i. Ends should be trimmed to minimize low quality base calls on each end of each read. PHRED scores > 20 are generally considered to be high quality base calls, and scores > 30 are very high quality; and ii. Primer sequences should also be trimmed.
B.
In editing the single reads, base calls with quality score of less than 20 should be recorded as N. In creating the contig sequence, base calls of high or very high quality in one directional read should be maintained over those with lower quality in the other read.
C. In deciding whether a record will be repeatable and reliable for species identification, submitters should select as potential BARCODE records only those for which the contig was based on bi-directional coverage with non-N base calls at no less than 40% of the reported sequence. As described below (5D), CBOL can direct GenBank (or another INSDC member) to remove the BARCODE designation from records which have all required elements (1A-I) but have been shown to be unreliable for species identification due to low sequence quality and coverage.
